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PURPOSE: A method for fabricating a bump 
interconnection without lead is provided to replace a 
solder bump having lead by a solder bump without lead 
while maintaining almost the same characteristic as a 
conventional solder bump. 

CONSTITUTION: A chip or wafer having a plurality of 
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MUS gg^Ofg SI SEfe ^I0lffl4f0ll2| ^CH gHSI §S g^SB S Efe SNIOIIHOil SIJI^! S^e flIgSlfe ^^^21 3 
^ S*}IIHE* 5>fe S E= 9IIOIfflS ^^llSSh^ Efe ^^i^J-^dl, ^i^-g. ^^^^-dlrii^S Efe ^^-S-^ 

digoiiAH <yi!ia ifSM a:?iEsg°s Essife e^ii, s an §§§ ?i2i se^ i'isso^mi ^ch sng § 

SAI51 ISSffe B51IS Sif&a. 



£3 

S &^S2| ^AlOIIMe pea Ea§ SfSSKM dlSAHB^ ^S&D. 
E 1 g nHSIXiUHl SUSS) BSE. 



£ 3 g £ 2 2J ^21 BDWrn UEILH^ 

£ 6 ^ ^A^ SXh ^013 M^m UEfUi^ £, 

£ 7 ^ ^ ^^gOil (L[& ^^-^ SMS] ^A^ 2Xh ^DIS A^^!S UEFLH^ £. ai 

£ 8 ^ ^ ^^soii mm ^^-^-^ai s^si mn\^ A\^m ueilh^ £oick 

^ £321 ^fi ^^Oil CH^^ ^S2| 

2 : 4 : 

6 : ^^s\ 7 : ^CH M 

8 : m\m 9 : eiiH 

10 : HHE 12 : ^dl IIHAimiOI^S 
14 : 18 : 6^¥ 

20 : 

Sii^' bHd :?i^^Mi. 'SH' am £2^ ^^^^ ^eij£j £b A^go^xl m^9.^ 

mo\± OW: 'M^s' s^^) si^ (lo si iih£^^h^ s^sck ^. y- 

^/£j ^cH. urn. ^£1 §y £2^ saime s&moi Qg^t.^ umx]\D[ m2is\?xQ, y-^^^ qi^ 

011 ^ai fi:Df^ioic:i. Ei^iMS xn^5^^ £ioii£, ^ch a^gioii :^i:^i^oii2 ^^ej ^^m 

m^^Q. "d-^^ mC-\ A\§^ 1960 t^CHOil IBM Oil 21oH SHS| ^QI^Aj A^g5^01 C4 (controlled- 

co II apse-chip-connect Ion) OIIAH XHB £a£!2iD. 

oHd :?is2[ dimmoi a^s :?i*2i ^s^v oisb as^i ^q. 
I) ^§21 essotoii oiSH S2i ss^^2i oii= zigoiiAi £& e^l§^ xisoiiAi 4iS2j e^^a ^Xll^ ^XIS 4^ 



*f (TAB) 3f '^eSISI' CfM). 

ii) aoi BD\m ^^Md\ii ic s <:ii^^ a^oii sifM oixi^ ^^sj hhem ^sEm^ zj ^^if 
oil cHsf gQM x^l:>i6^^ sej^. 

iii) 3^ bHd ^SE xHs^ ±mm ^^m^ s:?!^ urn ai ei^e^at. 

iv) M^'^' ^ IC SI ^cH s )nm^ m^m esH seoii :?le]s^ a m 

v) EXW S!S flH^IS bIgOl XiD[21 CH ^^H, 2}B§1 1IH3IXI2] . 

6CH xHs^i smm a?>^§^ Q:^. ^61 egsoil sjim m^^ SE^^^^a. ma gesoii 

Oil ^o|g qs[c:k ic m m^^ m^m m ^cn^j ggssa m^^ 20 - 30 'c i^^^t^cf. #ch 

ggg# Li¥ ^01^ :?ie2j ^^^^^ 9JiQ, 

SAI §x| (LCD) ^^011 TAB iIH5|X|Uj0ll ^£1^ IC M MUSSh^CII Mg^DK y-^^i^i ^CH S 

Mils S £^ Mi^'S ei IIH3IXI0II A^gQCf. ^CH gH^ CH^CH Xil^:?h^6H2 i^^f.^ M 

^Qi SHSMi XH^£I^ ^^-^^ m^B mm 95g^W/5gi»^%Sn, 97e^^%Pb/3gi.^%Sn ^ 37gi>^%PI:/63e^^%Sn g 

Si,^S^a. In, Ag S Bi :?^ ¥:?^9 ^L-\D[ SEe.^ X^|o^£l2ia. 

tf30ll CHHh ei^OI g:'^i,^Oil CF^F, OH^XIOIIAH ISPIEI^ EX\ X-ilM^^¥EH£J k,^OI Ali^gi^^ £g£j::>l 

ttH^Oil BX[ lilMOi! y #Q12j A^gOil CH^^ 2AHi:>j|3^ei ^Ji\D[ IiajgOil SAD. XIIMOIISI fe^oj Mgg 

SSB EC OlIAH ^ Sin. ^A^e[ y ^Xl ^e^0| 01^ * ^SOilAH ^ll^gOil SICK EX\ ¥XH01I OISH 

mmms ^eim^ bH<!d ii^ aiEHBiigj uh^ixi ^^oii ^c-\ nHoi^^^si <y^oii 



fi^si^ M^s gg^0K)ii esH A^g^ y-^4s^ i^se i:iixii& 4^ gi^ ^ch sh s^, * si^ 

Motorola Oil ¥01^ 01^ XII 5410184 S SMOilb 2-8 gg% SE^ QH^ b^^^5|6^:Hlfe 3-5 e§% ^£1 S 

1.5 olohsi ^fi^^ s^oMAH y gi^ ^ch i^se A^g6^^ 510! xiieigaa. oi ^oi^ s^^seoii □ 
^ ^§ ^xia^s^ bFi^^ahiHi^ 3-5 ^ ^bpf ^xH6h^ 5101 e^sa. ^^-^ 

ai S^2^2J ttH^Oil 01 gXilS oiq^ 

S ^XilSe oH^oh^ ^CH SH2i §^ g^Sg XIIS8^^ai SID. 
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^ i]\ 1 EHi>^oii m^^. Mijs es^o^g 4' SE^ ^ioiffl^^oii2i #CH gH2i g^^^sg s £^ ^loiiHOii 

^CH^ 2eir% DIBS] =?E\ CH^ ti^§r5^ 6^:Hl^ o.7egr% si ^ais 3>fe i^^. 2oeir% dib 

3.5gg?% £1 s. 2ei>^% DIBS) ti^^^^6^:Hl^ o.7gi>^% 2j uoiii^ ^^ei ^^-a-^di 

uoia. 

i^^^oi saisj i^^s a\xm 91x121, mD\^^^m A^ga^oi ^cn ^Rm m^mo\ 

mmB\ m m^^ ^^^21 shb iM^m ^ sack 

^ SACK 

m m^m ^ sack oi ^xf^ei ^ai 3^11^ ^^-g-^dioii ^ sia. 01 g^. 

B^ £^oHo^^E^ ^^-^di m^^ E£^ chE e^^i^o^Mi, se^ e^^am, cf^ m^^'^^^i 3 

m EE^ ?IIOIE-i^ S:>l£^20iK ^ttlEiii S SE^ UH^IOi. ¥S,K ^ £^ e^MS (S:?!^ 2^) Oil Qi§[ 

OHdlCH^AH ^^gm^ ^^£1 SOI J^lga SACK 25 - 200 °l ¥3H1M 3^^^ Si^aill^M (Lil>lEIH SE^ SII 

EiH sEb as^^nf ¥7>ig MaicH »is£i SOI #CH ?jxi ^ x^i^g sa^^di 

CK ¥7)1^ S^BilXI^^ EE^ 2j5E^^£J S^B C^M 2JS&^ ^HOi! eXf£HI Si^EE^ B\0\ ^01 ^ ^ 

^ ^CH SHS ^Mam. I'lesi ^&£i mm x[o\m M&^ah:?i ^ohah m^^ m D\m afoi 
oil eicHg xHs:?F s^^ah^cii as xiisaK?i ?|oHah Moisi ^i^ihsh ^oim ^xia^^c-ii m 

^LH ^H2j (DC) EE^ e^i ame A^gahoi ^mm ^ SACf. • 2#xi ^ a^^xi^ ?ii 

oitti°i 3:?! sj sjQii ic^s B^oii a>e.h ^^^q. \i[^m^ oc £e E^^^□IE^^ o.os - o.i a Ahoi^i 3-5 

V A^01£| S^IOIQ. U|-^^3^e.^ m:^M £S A^OIM Sa^B £f 1 ms gB +5 V. ^ 1 ms 01°} gB q V ^B. 1 ms g 

B -5 UlXj -10 V MOK £f 1 nis goh 0 V OIP. 

^ SE^ EF^E! £^ §01^ ^iOm^^^SJ ^CH2] SSOII A^gg 4^£E SAD. 

e ^^SHI CfS EH^^Oil gg^O^g S ^\0\m^^0\\9\ ^DISHSI ^^SS. (a) IIHAIbllOI>^# ai 

^4^£| In^S nHHM S SE^ 9II0IIHM X-|ISa^^ BTil. (b) ^01£ ^S2J #01 S^SS 

ss[ nHEOii saah^ &?iK (c) ^^^^mm s*.^ im^^i ^'¥oii ::'h^¥S s ee^ ?-iioittjoii ^^a^^ b^^k 

(d) ^<M-:?aK ^^-B. SE^ ^<i^-B-^£ieOI|AH i.^^S Sfe^affe ^CHe s 

:?i£^^oii 2I6H £sah^ b:?ii. (e) ^^gsss x-ii>ia^^ b:)||. ^ (f) #ch shs ggAi^ a|s^o^ g^a^^ 
e s^oii a>y s SE^ ^loiDHOii 



E^e ^^^ars. £ 1 B :?i^goK>iiAH 's^' ann mm^ ^chsi s^sf ^i^iM (6) oii 9^m ^\Bo\\ 

21 Si^ (2) M UE}t«a. • D\B (4) S M (7) SE^ EIEB eSH oi^h sJS (9) Oil 
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S m CHaiOl (BGA; Ball Grid Array) SEfe m\Xl (CSP: Chip-Scale-Package) 2JiH aJS ^IB ££te § 

2> 4= SlCf. IIH^IXIfe A||£}a! SEfe WISS g^^ 4= SID. 

S ?1°J yOl gjfe ^CH» Afg&a 10 ppm SSE2J g^g ai^OIIAH yOl ^xHSIfe §¥fe HI2I). 

01 ^61 oisaib ^^ol^^fe e^oigojp oiengj &3 arte s^^sjb 201 ^?<!si2i §g§^ ^^22. 

¥1:^3121 n^s a^xisija, ^^£1 s^s ^^01 ^4ho| J^:^\^ ^^ (on, s 0 £¥eh 

^^^21 ¥1^^ S2fS g^Il5K)1 131c 0I5K)IIAH ^^^5t£^ §^3^fe SI2^:»^ 2iCffe 201 a^o|go}[:^ 01 ¥I4* ^51 

g£} ifEg s&if S2} omai. i^^irS s^^sjfe xw^ &§iQ\\ 4=e.^^c^. ^ch 

£ 2 S! £ 3 S a:?l£3gS AhSstOl *CH HH<!f!g S^S^fe III5 S§S UEItSa. 

£ 2 21 (a) fe eeH AI:Si (1~2§if%SI) £b AI:Si:Cu (1-2gir%Si SI )~5§mCu). CH^ £j501lfe ^^£15 &}S015! 

¥1x1 HHEoii oi£i Ah§s ?jioim (8), iy ^loim ¥is ^ssmei ^&t[ ¥Ixioiiah MD^s^o\ gsf nn 
£ (10) m icSAisife ^£1 MAiaiioids (12) m UEitHCf. asf miHfe S2i s^oii aiPi^os s^ei^i m 
a. 

HI 1 B?iife e£ iiHE^^oii ih^^ies isa <i^5^#s ii\?iB\j\ mmM EsmowM ^isa ^^^^fflEig ggoii 2itt 

Olffl (8) 21 kim B?tl« SS^efCK AijSi ^fe ^^2] (14) 2| ±m& gsf S E 2 21 (b) 01! 

UDtH b^2^ as 2 3H2| &^3^|5^ ^^sia. Bm°^ efMoia xii 1 s^gg 500 ~ 1000 a 21 ^mm ^ 

n. fim& iiHH ^ nHAitHioi<soii vsfs so\Md\ii. nHEsj JH^L^s^■ ^►iism. dH£ioi mtimm ft 
cHoii s^otfe 2S sifohfe ^4=21 :?i^s ^^ly&a. t/w, niv se^ ti ^ m 1 soil Ahga ^e sicf. i'Hi 2 

2500 ~ 10000 A ^»li2| ^£|S §^£101 S^OII CHgt AjHSS M^mH S^JS £S (Sl^iaj bHri:) mm 

fllSe^CK LI^S Xil 2 S2| =?Sl CH^iOII AfSS 91Q . 

citm B?ii= £ 2 21 (c) Oil u&tH b^2^ aoi, ?iioiffl2i sa&^oll i^£!gj5i:a mioiusioi mm ^nsm &esam, 

a^etS 2i#g}oSMI es}£lfe 9HXi! asaill^M £fe ase^af as XJSI^flOII SMOIOIUM ^?|at (16) 21 

^ms (ti^i^2S!5^3llfe 50 ~ 200 /^) mmm iiH£iymb 9311s oi^oisia. ^x\\ am^^m oia& ^wis 

9im:>\ ¥l5HAH, 2 B3)l eg ai tflO!i.iOI e^l 4=£ 2ia. S^SOIl OllSa 3H?¥S §>b 

s g:l^5^£^ mji i^^se £#Ai3i£s i^^s2i ^ :h?¥2| a^ib ^g^j^sb sis ai^s! s # 

C-\ gH2| gEH» S§e^D. ¥IHIb feOlM afSShfeQI gfiSUl SH5f £IMS^ail SDSOl SSfS 

^ D\m°m¥E^ sstf s i:iei£2H« a^asjfe 201 gsem. sxieih £fe ui?ieis m ifs^ sacHfe oia 
ggoii Mmm 2ici. iisss m^^m ^, £^axi sfb se^oii asss x-ngem, a:?i5! gi^sgoi 8^ 

¥ rillHEii! ?£IS°£ ^I0lffl2| OlIWOIIAH 3Hgfg3 ?IIO|IHb ^£1 (5Eb U^) S £Sa01 oF¥ S° (UBM; 
under -bump-metal) g SS&D. 3 ~ 7 m ^M21 #S ^EH SHS'^<!^' 5|SS>M Sfg&D. 

?ll0in^fe ^Sel SEH2J £3?!!g <yi!!iJ0SMH $EH (£ 3 21 (a)) S a:?l£3SI). £3 *i£|3EUi2| 0|jt£. ^^^2| 
Kb £b ^<^-?£l. ^M-B. £te ^<^-bl^¥M (20) m S&6^fe ffSOl aS}b ^£01 3! £011 SSI 21 

2^2121 ^go| §A|5!9J S*f£S £32hosvE1 S^l 4^ SID. OIIM SOI Shipley Ronal 2| £^2!!^ 

as CfSfgJ »ISX^S¥E^2| £ = 5!jO| m^m 4- S!D. S:3|£Sw 8^bC^lfe Shlpley Ronal 2j'Tinolo Culmo 

• HISS ^si 35^ss^xle^. ^<y-bi>:¥soii □sHAHb '^eh^ er hiss ^goiii sfD. mB'Sio\ ^loimi'h 

oi:>l£IOI 3Hr:;£S S2f2Sio^ B^D. ^S^b i}32| at^fOlj □oHAH ^^i^ OHic£ £b ^'isj-^fil 0\{inEiDi goH 

OHtEaOl S^OM A^g^E|?^U. ab ^^-Ol^iVM gafOli CHSH/db S8Hg?^^e^ eH = E=g! EIDfe 0H££?^ 
WgSjofD. ^&{-?ei. ^<Ssj-bl:i;^M ^<^-S £S #^^01 B^' Eg^Hog^Ei gjgj^ >i£OI5l£OI|ea!ir2J 
2^2^21 SS21 gA|5ioj S= §S£|:HU £b ^4= (S!8ffe gfBM) 2| ^xl^iej £3£S ^o^b 

S 4- SID. 3-5 A.S.D (amps per square decimetre) 2| 21D\ Em ^'£3f 2!SmDIl SfSjaSiD. 
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^^ (DC) sEfe m± £Ssoi sEfe mse (S) sxia gtfsK)! Afg^ 4= sia. o.c sschi oioh 0.05 ui 
x\ 0.1A A^o|2l a# g 3 ~ 5 V tiUfsisK:^. m±m mmm asH. s,m ms eg} +5 v, ej 1 ms oiei ee^ 0 v 

Ve. af 1 ms go| -5 LHXI -10 V AfOI . 2,M ms 0 V SJ Md^i^i S 5S eOllAI OlSOl SlPfe 

£39!}oS^a 2t2to| ggg SAIOII Sa^o^fe PI<!i!OII, 212121 E=qMos«E| ^J^S!og ES&ogMI SE& 

^&'onio}. £3 esfoi £iss^i (iH gsfe mm^ >isoi9i2oiis^ tjsoia. oi $x^2iO| £g 

gosAH, 01 ^x^2S!ei EES :)\^o\ ms\ ^ms[Q^ soi sjojaoip gs! Es^ijosva ^^-?£ie eAioii 

mm gsfS°sMi. ^4sj-^ei §s.^g siiffe g^HS djifsimTii §SEi:n. sEth ±s§ Ese^a. ssfsi £i# 

□2^o£AH. 3 3H°) ^^S ^xfaj^S gsfl^ 4=£ S^CK 01 CHB^oj §S|S, S gH°l gSfOII 

CH8H ^ 9lX\oi. ^£1°! aigOl sfPfe Af^ (2% QIB. bUf^lSf^llfe 2f o.7%) CH^OII ±m SHSfe OjBISOl 2^ 

Es ssoi ^ch:)} iiHE-iya g^sssi &^^oll 5^<MmD\ soil geas, gHfe gans (e 3 21 (ai)) m m^ma. 

E2 S§0| SSaiJ|>:eo| ^01 ?|S 511^93, 'W«' €S SS&Ch (E 3 2| (a)). SSmm S!S^fe feO|3)^XI 

nHEiys^ 4- gjfe 3¥ ^H2i fl|2S!g e:?hAi3pi ?|8H gfisms tH^!iss^:5^ A^ml! 4^ aia. 

SH S§e SSSffe E 3 21 (b) Oil L|EftH aa?^gS2J X||>1, SI E 3 2| (c) Oil UEItH si^t 4=&§ A^ 

gSK)l i^IHEHi! ^£1 ai aM#S ^OllSShfe B31lg S&ffQ. 

M§1^:'l ES SSOII :'^6HXl:Q, n Eg SH^ Egl-HOilAH £IS£¥SO| ^§ ^CHI (20') S gSftCf. CUBS 
£A|. i^^Sfe §4: a! 4=4: ^?l?|2| Afge Olfe aoiE SH2I £IMS^S 4^ SIP. 

a) 

y_^<M gnoii Qjgt y oj^ cn^igSAH fljssfPioii iiis zh&siii, MJ.iD\o\ii. ^^:?i Disoii dejaiiB. y-^ 
*i ^cHsi fefgol SAI& M£|2!. m^\^ ^ m^m ^^q. a ifssh ^ch^m ^^a. 

?{d^3i (4^S iy Sxl USS 4^ Sl§) 21 §^ AI2> iUE2| XWnSl^ S.l!k ffHEOII D^OI3SaX^ 11H3I 

xioiiAi ^^4Hg A^gs^fe 3t!oii am ath esoi sicft Ah^oiiE g^m^, mmm es^ots ^ch shsah Aissife 

5!S t«2| ^^SIXI a^a. SSB >iSeil^ M2} Sjl^OI3 £IS^¥ SSOl 01 

eil:i:M S^^AIgja. 

b) ^^-^£1 

?£|2| eiOMfe Zmm OIBOm Ulg^jsMlfe gggS U&l4lfe 0.7§^% 21 S^0ilA4 227'C 2| gggg UEjyCf 

sf 2% fes ^£121 feEfe s§§ (1115^21 mji\sm e?^Ala) s mmm ?£ife jjhxi^i 

-Mg ^.isiS aifSS gS&oSMI :>|?||2!0S gBSSIP. 2271C 2| gggg 99.3gifK/0.7g 

if%Cu 2J ^<^-?£l &3 Aliigjg 300t; 2llf2| ggSM i^ffe feg bll§2| y (95gif%F/5gif%Sn E^ 

97gir%Pb/3gif%Sn) i^SOII QI& a SJfe OIXIIgSAH naa 4^ :>\mO\ 2f 260'C 21 £ISS¥ SEg a§ 4* 

2!ae ^^-^£1 A\±wiE e& g§ ssoii cue aaies/H 3ai 4= sia. 
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c) ^^-^ 



^ om ^^m Dim s¥ b^^^5,'4^ ^^^^j ^^^o\ m^iMdi^m ue\uj\ 

mrnow B9\ 9JiQ. 3.5gg% S2i ^si nmg coi^oii bF^^^mxi 

S6^a. SE§[. Sn-Ag Al^iHSI Sggg §:^^6hfe g &^£f 3^£EM S:>FehD, OlIM mO\ , 3.5m^% B9\ 
ggSOilAH ggS^ 22rcOlCL 10§i>^% 2j ^OilAH ^Xibie QE^ nH3IS XH^Oil CHoH Ld^ ^ 

^ 300'C OID. ngjGjl. ^CH SHP^ d^i.^^f^ gsS (300'C H| S^. AildF°^ 

^ s^^oii cua^oi. 20% oi°}2i g ^ CH^ hf^^^6^:hi^ 10% b^^^^a^a. 20% souah^ §g§^ n 

S gSOllAH S^Wi^^o^ S§& 375*C OIXIE^. 10% SOllAd^ 95ei?%P/5e^^%Sn ^ 97g ^^%Pt/3e ir%Sn 1,^^ 

SgSOil 4- 300'C DICK CLf £FAH . g§ (96.5eir%S/3.5ei.^%Ag) ^ bl^°J ^(90ei^%Sr/10g 

i^%AQ) m^0\ g§ (37g^^%Pl:/63eir%Sn) ^ blM£j ^ (95gir%Pt/5ei»^%Sn 5Efe 97gtr%Pt/3gS%Sn) i,^^ 

d) ^4H-b|r^^¥M 

bl:^¥M£| ^gMOl 10 - 25 gir% 2| S?|0|| 9l^m M^BO . ^^-bl>^^M A|>^g,'B 5^21 ^B S?101l CHoH 
5^§:?^fee^ geS. ^. 10% Bi OIIAH 225*0 60% OIIAH 138. 5r (ggSe UE^y) e UEftHCL 20ei.^% 
MOIIAH. Sn-Bi S§S^ Sg ^^-^^°J g§geJ 183"C 2f HM^ 185"C S^^Mi ^§2] Sn-Bi m^0\ S§ y- 

#cHoii mm 'Eeei' cnxm^AH Afg^ 4- sia, 

e) ^^-^-^£1 

=c/d-o-ipai i,^^^ 5g^^% Q\^Bi B. b\^'^om^ 3.5ei»^%Ag. a! 2eir% Die^^j ^di. bh^^^aMi^ o.7gir 
%cu °i sse i^^n. uoix!^ ^^i^oicK 01 sm "d-^^ #cHoii ai§h cnx-iigSAH 2iss^:>^l 2i6'c ui 

X\ 217TC M0I2I ggSe 

£!::?l£^Oil SloH XH^E! ^^^t.^ a ^ ^CH SH» eigHF gAIOII ^CH 

£ 4 SI (a) b gg ^<!s1-^5.| £^2J ^Ah ^DIS AhSlom, £ 4 £| (b) ^ OH^ f^^^jog g g^g ^ 

£ 5 ^ 90gi.^%Sn:10gi^%Bi Oil ^^-bl^^e gno| 2Xh ^013 AF5I. * :?l5hO!l SS^6^:?I ?loH 

§f ^oisi § m^B #cH UEfya. 

£ 6 ^ ^CH £S S! dlS^^ ^AF SXF ^OIS A^^OICK 

£ 7 ^ ^CH gng UEMH^ 96.5gi>^%Sn:3.5gir%Ag Oil CHt^ ^^-B ^CH SH2I £S ^ BIMS 

^ «2j ^A^ sx^ ^Qis Amoia. 

£ 8 b ^<5si-?£l ag^g ^4H-Bo| ^x^^el ^^SS A^g6^0^ 95.7ggr%Sn:3.5eir%Ag:0.8gir%Cu Oil 

□igh ^^H-g-ipai ^CH £^ * £IM^^ ^21 ^A^ ^013 AhSOICI-. 
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(57) &^SI mm 



^^M-^BI, ^^-bl^¥M. ^^-^-^ dig Oil AH ^1*19 SHg SI^IS^ 

ESm^ B^l. ggg Ol^^oj :>Fg&^oMM-i ^CH SHM ggA|31 aiM^^S SaSf^ &51IM 

s^s 2. XII 1 i>^oii 2^o^A^. ^oi 2^i^% oiei-si ^dia uchxi^ ^^^-^di t^^oj. 

S^S 4. X-ll 1 &OII aiOiAH. ^Ol #CHfe 20ei>^% D|o>£| i^IH UDiXI^ ^^S ^^-^ il^eJ 2!S ^ 

S^S 5. X-ll 4 soil SiOiAH. ^Ol ^^-E i.^^E 3.5^1?% 2| UCHXI^^^^M ^§^^ 

S^S 6. HI 4 soil SICHAH, ^^-B i^^B 10gif% 21 UDiXI^ 5!S ^S^^ ah 
^ ^CH S^ 

S^S 7. X-ll 1 soil 2iCHAH. ^CH^ 5 LHXI 25gi>^% AfO|£| d|>^^MS i^I) UDiXI^ ^^-Ulr^i: 

S^S 8. ;yt 7 soil SiOIAH. ^^:?l ^^-d|M¥M S^E 20gir% 2j ti|>i¥^S 3>I1 UDiXIfe i^^^ 5!^ m 

S^S 9. HI 1 soil SiOlAH, #Qlfe 5§i>^% 0I°|2| Eg OIE^^I ^aiS i^^H UCHXI^ i;> 

s^s 10. HI 9 soil sioiAH. ^4sH-E'?ai 3.5eir% 21 es i>fe 2g ^s^^ ^ch shsi s 

11. HI 9 soil sioiAi. ^01 ^/si-s-ip£i i^sE o.7egr% 21 ^aiM S:^^ 3ie ^s^^ ^ch sm2| 
sa aa. 

S^S 12. HI 1 soil 2^CHA-1, Eh^ £S^^^^EH2j ^^^^^ ^^h-E E^ ^^-bl^^M S^ 

21 ages ^Aioii gs§sim^ 5ie ^s^^ a^^ ^ch gH2j sa 

S^S 13. HI 1 soil SiOlAH. ^^:?l ^<i£!-^ai, ^^-S. ^^-bl^¥M SE^ ^^-S-^dl t^^S ^xh^Si^S 

SE^go^Mi esvghjQ. :?naK)i s^a^ ^§^^ ^ch sh2i ga 
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14. Ji\ 1 soil 9io\M. ^^-^di msmsi am se^ am s^s s^fifogMi, afe 

16. fli 1 mow 9lo\A^. suisess ^mm Ah§oK)i ^issffe 21^ ^sss mt: shsi 

bH 

17. HI 1 ifoii sioiAH. feoi a^isEss S:^i§ nmm A^S5^o^ ^tsei^ as ^sss bhsi 

18. HI 17 &OII SlOjAH, 2|2t°l 2k 1 >ns 2,^ +5 V, 2f 1 ms m2i 0 V. ef 1 ms B2} ef -5V. S! 
ef 1 nis =e[ °f 0 V « S&8^te 2!S ^§2^ 6hfe ^CH gH£| g^g. 

19. SHii SgSOtg S SEfe ¥l|OIEi#01|2| #CH §^ g^^oSAH. 

(a) lIHAmilOI<!a# S ^4=21 tSS SS} iHHB m £^ ?IIOIfflS «IS5hfc B?ll: 

(b) ^ioiE ^#21 ^Ai s^mm u:>\ §ar mhoii m^m^ b?ii; 

(c) i^SSSS feflil ii||£oj g«oj| 3H^¥a it>fe feOI SJ S£fe ?IIO|ffl01i g^Slfe &?ll: 

(d) EEfe ^^-^£1, ^^-ti\±^^ 5Efe ^^-e-^£ieOilA| m^m S&Shfe ^QS 3 
^lESSOII 2I5H ES5^fe &3)l: 

(e) &OI i^gSeS XillHoh^ 2311; SI 

(f) &OI ^CH gng mmMdi £IMS^» g^Shfe B31IM SS^b Shb S=2| g^S . 

20. Jll 1 S2| gfgoS SSE! #:?l '^CH SHM 2« ^§°S 5^b S SEfe 9II0IIII. 
S^S 21. fli 19 i^£l gfa°S m^B gSB 5>b 31S o^fe S SEfe ?IIOIffl. 
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(d) 
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20 
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y 31^ Sn:Bi (90:10) £^ 
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£07 
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y Si^ SniAg (96.5:3.5) £^ 




(b) 
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y gi^ Sn:Ag:Cu (95.7:3.5:0.8) £^ 
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